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Antibiotic potential 
of bacteria isolated 
from fire-impacted 
soils in Centralia, PA










• Bacteria able to form branching hyphae at some stage in 
development
• Found in several environments
• soil*, freshwater, sea-water, cold- and warm-blooded 
animals, and composts
• Produce a wide variety of secondary metabolites with potent 
biological activity
• Several commercially important drugs (antibiotics, 
antifungals, and chemotherapeutic) and immunosuppressive 
compounds
• Streptomyces*: filamentous proliferation on agar plates
• Gram-positive
Lantibiotic Production
• Ribosomally synthesized proteins produced by several 
gram-positive actinomycetes
• Extensive and unusual posttranslational modifications 
that provide new functions (antimicrobial activity)
• Type-A: long and flexible, form pores in bacterial 
membrane
• Type-B : globular, inhibit peptidoglycan biosynthesis 
through competitive inhibition
• Isolated bioactive compounds now compose 45% of 
presently known bioactive microbial metabolites
Future of Antibiotics
• Only a small fraction of actinomycetes 
discovered due to previous soil examinations 
only screening the same type of soil
• Unexplored habitats has potential to reveal 
novel actinomycetes and bioactive metabolites
• Extreme environments may select for microbes 
with novel competitive strategies
Antimicrobial Potential of Centralia, 
PA
• Anthracite coal mine fire started in 1962
• May continue to burn for up to 200 years
• Previously unstudied thermophilic 
bacteria may be isolated from elevated 
soil temperatures
• Average site temperature:
Reference = 17.2°C                Recovered = 13.8°C
Warm = 27.9°C                        Active = 38.6 °C
Hypothesis
The heat-affected soils of Centralia, PA should allow for isolation 
of novel actinomycetes that may be utilized to produce new 
antibiotics.
Extraction
• Surface soil samples from boreholes 
across eight fire-impacted locations (23 
total sites)
• Samples kept on ice for ~1 hour during 
transportation
• Either used immediately for isolation or 
frozen at -80°C for future analyses
Isolation
• One gram of each soil sample was mixed with sterile 
distilled water
• Plated 100 uL of mixture on actinomycetes isolation 
agar plates 
• Incubated at 50°C to select for thermophiles
Phenol Treatment
• Some soil samples were treated with phenol
• Preliminary evidence indicates that phenol treatment 
provide a broader array of two types of bacteria 
(actinomycetes and bacilli)
• Phenol treatment dissolves lipids
• Lack of a sturdy cell wall with result in cell destruction 
• Kills a lot of other bacteria
• Our bacteria is tougher than the average 
microbe
Isolation of Bacteria on Actinomycetes 
Isolation Agar Results
Figure 2. Isolation of P-
Act-15-1, P-Act-21-4 R, P-
Act-21-10, and P-Act-19-
6 on actinomycetes 
isolation agar plates, 
respectfully. Individual 
circles represent isolated 
microbial colonies. 
Gram Staining
• Bacterial smears from each microbe flooded with: 
1. Crystal violet staining reagent
2. Gram’s Iodine
3. 95% ethanol decolorizing agent
4. Distilled water
• Results observed using oil immersion with a 
Brightfield microscope
Gram-Staining Results
Figure 3. P-Act-21-10 
is a Gram-positive 
coccobacillus. 
Figure 4. P-Act-15-1 
is a Gram-positive
streptobacillus. 
Figure 5. P-Act-21-4 R 
is a Gram-positive
coccobacillus. 
Figure 6. P-Act-19-6 
is a Gram-negative
bacillus. 
Lysing Isolated Colonies to Release 
DNA
• Freeze-Thaw Colony cycles
1. Inoculated microbes in distilled water
2. Two minutes at -80°C
3. Two minutes at +80°C
4. Vortexed microbial mixture
5. Repeated steps 1-4 for a second cycle
Microbial Identification
Polymerase Chain Reaction 
(PCR) procedure 
- Universal 8F and 806R primers 
and GoTaq Master Mix 
- 16S rRNA gene
- Water used as a negative 
control
Gel Electrophoresis
- Analyzed predicted fragment 
sizes (798 bp) using gel 
electrophoresis
BLAST Analysis
- Resulting fragments sent 




• Sequencing submissions for samples P-Act-21-
10, P-Act-21-4 R, P-Act-15-1, and P-Act-19-6 are 
currently being processed
• COVID-19 has impacted the rate of research 




Identified in hot springs and soils globally
Despite this setback, preliminary results of peers 














• Thermophiles grow at 50°C
• Known pathogens grow at lower 
temperatures
Conclusion
Isolation and identification of microbes extracted from fire-impacted soils of 
Centralia, PA show that Gram-positive bacillus microbes from the area have 
antibiotic potential
Identification of multiple strains of bacteria located in hot springs and soils 
across the world further support this claim
Additional experiments will be done to determine 
antibiotic potential and ability of isolated microbes
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